Abstract. The photoinduction of fruiting bodies by light of defined wavelengths was studied in the fungus Schisophyllum commune Fr. Several properties of the induction were established.
morphology, differentiation, and spore dispersal (4, 8,1.1,21, 22, 28) . Carlile (4) divides fungal photoresponses into 2 categories: A) responses activated by visible light and probaibly by ultraviolet radiation and B) responses activated only by ultraviolet radiation.
Action spectra for photoresponses in group A have indicated that a common class of photoreceptor molecules may be in.volved: all responses in this group are initiated by light at the blue end of the visible spectrum and, in those cases investigated, activity was also elicited by radiation in the ultraviolet. The most thoroughly investigated photoresponse of this type is the phototropism of the sporangiophore of Phycomyces (5, 6, 29, 30) . Other responses of this type have been studied in a variety of other fungi by Page (20) , Madelin (18) , AschanAberg (2), Alasodura (1), Ingold and Nawaz (10) , and Sargent and Briggs (26) .
The most thorough studies of responses in group B have been done by Leach and his coworkers on the induction of sexual and asexual differentiation in ascomycetes and imperfect fungi i (12, 13, 14, 15, 16, 17, 31) . These fungi were affected by radiation with wavelengths between 230 and 380 nm; major peaks were located at 230 nm and 290 nm. No differentiation was ever induced by radiation with wavelengths longer than 380 nm.
Raper and Krongelb (25) and Perkins (24) The second optical system used was the Argonne Biological Spectrograph (19) . Irradiance was varied by changing the slit width and by placing a nylon mesh over the exit tunnel of the arc source. All irradiances were determined with calibrated thermopiles. Amplified output voltages were traced on a strip-chart recorder that was calibrated with a standard voltage imput. The temperature during irradiation was 220 + 10.
Cultures to be irradiated were placed horizontally at the focal curve. The horizontal beam of light was reflected downward with front-surfaced mirrors through the lid of the petri dish onto the fungus; the mirrors were adjusted so that the reflected light was normal to the agar surface. The arrangement of replicate culture dishes on the 'focal curve was such that determinations of wavelength were accurate to + 6 nm (in 1 experiment, however, accuracy was + 12 nm).
Except where specifically mentioned, all irradiation was given through the lid of the petri dish; the thermopile was placed so as to measure the irradiance at the surface of the agar. The absorbance of the lids was corrected for when necessary. Manipulations during exposures were carried out under "safe" lights with peak emission at 560 nm and 1/100 band width of 30 nm (27) .
Results
Exposure-Response Relationships. Preliminary experiments indicated that light of 400, 448, and 500 nm was effective in inducing fruiting bodies. The relation between response and exposure at 448 nm was then determined. All exposures were 16 and two-third min (1000 sec). Both an interference filter (448 nm) and the spectrograph were utilized. Light from the spectrograph was 450 ± 12 nm. All treatments of less than 1017 quanta cm72 were given in a monochromator box, and treatments greater than 1017 quanta cMn2 were made in either a monochromator box or with the spectrograph. Certain exposure-response points for treatments of more than 101' quanta cm2 were pooled; for data that were pooled, however, the differences in energy between the largest and smallest exposures were never more than 17.5 % of the largest dose. In all experiments, 40 to 80 cultures were irradiated at each intensity.
The shape of exposure-response curve was similar to that found with white light i (24) : there is a range of intensity over which response is roughly linear, and there is a range beyond which response shows no further increase (Fig. 1) . Statistical significance of the differences was shown by a one-way analysis of variance (P<0.01).
Experiments to Establish Reciprocity. A series of experiments was designed to determine whether the Bunsen-Roscoe Law applies to this photoresponse-if the product of intensity and time is constant, then the response will be constant (3). In each experiment, a series of the same 7 time-intensity combinations was each given to 2 sets of 20 cultures. Each combination delivered to the mycelia a total exposure of 1.05 ± 0.01 X 1017 quanta cm 2 at 448 nm. All irradiation was performed between 120 and 130 hr after inoculation. Two estimates of the response-each based on a set of 20 cultures-were obtained at each time-intensity combination. Reciprocity (i.e. equal response) was found to hold, at this quantum level, for exposure times between 36 and 2000 sec (see table I (table II) showed that prior exposure to neither red nor far-red light affected the sensitivity of the fungus to blue light. Repeated experiments frequently gave photoresponses which differed quantitatively, but the qualitative pattern of response was always identical. The cause of the variation is unknown. The fact that reciprocity holds has implications for the metabolic events underlying photodifferentiation. Presumably, the photoresponse is initiated when an activated photoreceptor molecule interacts with other metabolic intermediates to start a series of reactions that result in differentiation. The applicability of the Bunsen-Roscoe Law means that the length of time over which this interaction takes place is not important to the final outcome. In other words, the effect of this interaction has "durability." In the case of SchizophylUum, the effect of the interaction is "durable" between, at least, 36 sec and 2000 sec.
Because reciprocity holds in Schizophyllum, the response should be dependent upon the total radiation delivered, and exposure-response curves derived from varied exposure times at constant intensity and from varied intensities with a constant exposure time should be similar. This was indeed the case [compare Fig. 1 and 2 of this paper and Fig. 1 of Perkins (24)]. In both cases, there was an energy range over which response was roughly a linear function of total radiation and a range beyond which increased energy had little further effect upon the response.
Three points should be noted aibout the studies on spectral sensitivity and on the lack of effects of red and far-red light:
(1) No response was ever obtained from radiation of wavelength longer than 525 nm, but radiation at every wavelength tested from 320 nm to 525 nm was photoinductive. Neither red light (660 nm) nor far-red light (730 nm) was photoinductive.
(2) Because an exposure-response relationship was not determined at each wavelength tested, the positions and relative heights of the "peaks" in Fig.  3 cannot be taken too seriously; Fig. 3 The present study offers little to settle this controversy because the action spectrum ) (Fig. 3) does not show reliable fine structure. The activity elicited by light of wavelengths shorter than 400 nm, however, is more compatible with a flavin receptor, because carotenes have little or no absorption in the ultraviolet (4) .
